MEMORANDUM FOR Tj-lZ SrCRiTARV OF DEF£XS£ 
SUBJECT: Project No. 41 - SXV30LT 

A-ached is r-.-port on Project No. 4i - "Re&ssess the 
SKY30LT project &s 3re*e=-Jy orier.:ed and for possible use in 
connection w-ith w-se^ohs 5>-s:tms other Uian the 3-=2". 
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v^e^rs sva,e^ .the.- tH^l^^' 


1. 


response to ?rt>Ject ^SJ;^ 1^ - 

tiie Air Force hs«*s-- jf^^'^^*"^^^'^'^ 
ou. « the Vwipoas Sy,>^ ?roj^?^o-^. X^^'o*"^* ^-^^ carried 

ctzicn zo other ^^.-^-^^ Is liaited la its a3-.w 

carrier. la-r-'^h- JZ^IL ^ ««^« »s £ SC^r- 

«i=e tie aCBOLT :;;£.V!fS*lr^^^ °- 3-53 end the 3!??^ 
vould dictate a =ajcr i'!* u^atzr^ti^^:,^ 

^. 0«r ecaiciurioiiB -with respect to tils 

*^ w_s ^reject -re as foiiovs: 



a. Tie S:-:SOLT vill 'oe dsiay-d "bu-; siio'ilc writer the Lz'.'tnzcT-/ 
"by -tie ecii of ijoi*. 

b. ^ere Is rsEsos s-^ptrs-t vaiia c&sza seri=fus dr^st or. 
the technic il fe&slbtiity ;f tie £7301?. 

c. ^ers Is 2. 5«rlsus ^ass-ilcs zzzarztzJi 'Jzt sfreczintv 
=&SB^e»sn- of lie SCrBC-LT rro^raa a=d --is declslca-saili? processes 
E??lic£bis » --hi.s pr=s=TU5. Itis is brought iazo focus by r±s 
apptrer.t difficul^7 ic Air Force jeaeraticn of a aev ievslcpsaa^ 
plas. 

d. Sstabiisicaes'; of fisdias ceiliiSa for 6l/62 b&s resulted 
Is & seaersJ. tisiteziiag-up of the proff« 'Jiicii, La the large, if 
beaeficiil. :2iere a^e, havwver, scae areas vii*ra tie eleseat of 
iacrea.sed risk appears 'i^desirably larse as, for e:eai^l-, tie eiiai- 
aatioa of sled ttstia* of the stiiiaace systea, the reductioa ia 
effort directed specifically tovard the attaiansat of reliability 
aad saiatainability aod a red:ictio3 of effort ia miaiificatica of 
hardvare. 

e. -lie arSCLT could be used vlth other carriers but la 

each case such use vculd require zsedifieatloa to a sweater or lesser 
desree to both the =i.8sils aad, the carrier. A decisioa zo so use 
the SESOLT other thaa ca tb^-'B-ja aad 7ulcaa L£ aade at this tise 
■would seriously icterfers .vith the orderly proseeutioa of the pro- 

f . The Air ?or=e curreatly estiaates the total cost of the 
RiD pT«^TS; iacliidlig both coatractor aad Air Torce activities, 
at $415 cilllca of vhlch appro r-' — tely 20 ziilioa vlll be ^T.K. 
reiabursable . The. iaitiel estiaate ia Jasiary of 19cO vs.s 5219 
sillion, based ca a very preliaiia&ry outliae of the STcsrsi, 

ws geaerilly recosaiaed as being too lev. la tie cpioica zi -^e 
Ad Eee C-roc? for Air-to-Surface iiissil^Sj v-hich vza charged viih 
'the rwTlev of this prosrea for DDK! ia a realistic esriaa^e 

of the -ictal develcpBSat cost .vas taou*at to be ia the aeishoor- 
hood of 9500 aiilion. A thoroagh coat study diriMt«d by aHDC la 
May of lycO resulted is ea esti=a.Tie la Juae of 3372 aillioa. 
TaiiaiiS iato accouat the curreat r«orleatatloa cf the pro^rsa aad 
incltiilag those iteas vcich ia cur oplaioa Ehculd be reiastated 
(parasmph d. ahcve) , ve have a reasoaabie degree of coafidaace 
that the estisar^e of the. Ad Hoc C-rcjo vlll act be exceeded. Of this 
total, as'sho'jn la' .the foUovLz^i table, tier* wiH jiave beea £235 
ssiHica obligated by tie -ac of FT 62 (This does zoz laciude yA2 
faads added tc the prosrss to cover speeifit ejcpeaditures f;r 
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Flac&l Ye&r 22 ^ ii =2 

Aczti&L or Placaed 

5. Justt^lcftticn for th^ STSCL? derelcpaast solely & 
veipo3 w be carried by the 5- $2 appesjrs to b« T-ry sfi-rgliil- Thire 
is, hoveT-r, iiveres^ la erjlcmia tie fu"Ct:r= tils =f -v-ap^a 

iallTcry la eypllca^ioaa *ucii u IlSSOJ-ZlMjir . The STTBOL^'does con- 
s;ltut« e bulldiaa Woci vhlsh eouii "a* ueed to tat«r ln^o DP^ZDAST 

longer raase alsille. is ror -lie coablna-lcn of ebc^» -.v:: 
r«Mozi9 that aCSOLT sJiould "be carried a-, least thr^gh r^-riLrcii, der,ic?- ^ 
mas-, t«f? aad evsiuadoa la order to gtla the ejc;»rleace i- air lauachlag 
lialllsxlc aisBlles. So procacTion decisloa for use oa the 2-52 eTpears 
varreazed at this tlae. 

o.^^P-ndiiis £^7 d-cisicn rela-lT- to a rsall5=a-3t of tols pro^ran, 
• especially vita, respect zo oiii«r carrier sysicss, « vin c=f:laue "iie 
developaea:; prosr^s as dtscrl'o^d In ?gc-t I, revlevias taose declsloaa 
oi xhe Air ?crce -rfilca caose caassm "because of the increased rlsi 
vhich tiey liiroduce to zhs progras. 



1". In e ineacraai'ja to the Sscrstary of the Air Jcrss, dated 
1 February 1960^ the Dapuzy Secretary- of i>;fer-se soproved a veapons 
systea deveiop=ent prasrsr for the SiCfBOLT (CwJ-oTA) . This approval 
was based on a specific iechnlc^l program orssented by the Air 7orce 
to the Director of Defes-se P.esssrch aid ILzgizsering cc 29 January 
I90O. Subsequent to this, certain revisions to the progras -•ere 
agreed upon Jointly bcwVi'ees the Air Force an.i the Director of Defense 
Research and Znglaeerin^ and ttett vere incorporated In a reyisior. to 
the develcpcent plan^ datci l ' October 1.$6Q. In jensral^ these revi- 
sions have tended to simplify the progrsD. Additionally, the Depu-y 
Secretary of Defeixse C3^en"cei on the need fcr a ccrrpetent canagsser.t 
structure requring, e=C2S other thJcgs, that the nanaseaent concept 
parallel that wcieh had been proven in the Air Force ballistic cissile 
prcgraa end that the aucle:js oi techr.iceiiy qualified aa3age3er.t per- 
aonael be rcMlsed dxirirs the develop=ent pisrioi. 


2. "Eie objective set by ;iJUX: for the nev develcpcent plan is 
"to desi^a a reasonable riiii program --hich stays vithin the ^200 
Billion total T-izd limitations for FY 6I end n Sc" . In the fallov.-- 
ins pamsraphs have identified those ar^as of risk vbich, in 
cpinicn, require fi-irthcr eraziration together vigh technical achieve- 
aents ar^ changes in the prograa of Kich a r^ture as to warrant 
Identification, 


a. ?.e -entry Vehicle 

(1) Tbe warhead vas not defined un-il January eparcxla- 
ateiy si:£ nosths later ^han the required dste. la ccasequesce changes 
la the fuadlas level have had little effec; oc -diis subsystex other 
thaa to llzit the aacuat of quaiiflcatiin testiag belag planned. 


(2) Shape 


vehicle vas defined ia Mar^hljoland, 


esiga criteria vas es;:5bj.i5hed in April -Ith a desija freeze scheduled 
ia July. The first flisht ef this desls= vill occur as ?arw of the 
fifth guided flight vith earlier flight teat vehicles carrylas scoe 
sort of representative 30d£-up. Ia coiaparisoe vlth other ballistic 
aiasHe re-eatry presraae. this prograa incorporates a greatly reduced 
aapjint of qualification testing of ccopor.eats. For^i jolicity and 


Ouldtinee Subsystea 


(1) Zar^ler ilfficiltles ia the developEsat of aaaufacTiriag 
techalauas to achieve required coleraaces have beaa the priacipal 
coa-srlTsutora to a delay in this subsysxea of several aoaths. As a 
part of the cirreat recrleMtlsa, aa adsiaistra-ive decisioa has been 
aade eliaiaase ia-f?.i5r.t dfi=castra^ica of low altitude acd off- 
course lauaches together vlth sled zestiag of the guldaace equlpseat. 
ae -latter actlsa, taJtea despite- techalsal rscc=:f,adatlona favoriag 
Kich a test, are causa for ecaesra especially vhea oae aotes tha? the 
guidases syszeas far ail ocher ballistic systezs have beea sub,;e:ted 
to sled testing vlth h-eaeflclai effects to the respective developeeac , 
prcgrans. 


a 


(2) Because zt raa'^acT^-i-g ■szo'sU^z the first astro- ir.er-.lsl 
•jr.it sciieiuled for ccrpietici in rwruary e:c?-ctei to be tc=;:=;t6Z 
ia Jure. C^.e ?re-lauash c=r---€r is srJ.;/ tvo tt three ve*>5 bshir.; 
its earlier schedule- Veirjit this -^it has s??rc:<i=atel:.- dc--';:.-; 
durirg deveiosnent. ?ieii tests the astr5-irer:lai trstxsr sr.; 
its cantraili-ts usit •-lil taie place at Pal rear ir. :'£y. Air al:.rrj:*rt 
tests using a C-l^l tc shteii tre-laur-ch sr.'irsrj;e.it cociitij.is -I-ill 
bfigis in Decea'aer. As acted, the sled tests of th- j^idBacc equi?:»r.t 
have "been slisirated but the costs oi acccnplishing such test 5 'srs 
beiis re-exE3lned is the hopes that this decision sight be reversed. 
A'cccplete radiatiivs t-d cosductljis noise test has beea =ade zt ar 
ooeratlcnal 3-52 in ar effort to prevent repetition zi eiectricsl Lc- 
terference troubles e>n>erienced by the EGU-D rOG- Reliability testing 
of this subsys-tien has suiTered less r-duction than is the case In the 
other subsystcns but zuch cf the vcri has beer, deferred incl-^-iins Iz'zj^ 
ter3 stability testing zi the riearfott Zy^o. Tiij naires en eicsct 
e5tii:ate of CZ? based on totpcnent perfomar.ee scce'-iat futty but it 
is expected that initially- the sisslle vii:. have a Ci? of I 1/2 n.a. 
eveatually reducing to 1 n.n. as operational ddfrirulties are idsnti- 
fied end corrected. Tne desi^; of the 3i-:nCLT includes s caracility 
for launch at high and isv altitudes ar.d for off -course ia'-ch ut to 
it5'« Vfalle this design has bee= eccocpiished^ a ienoastraticn of this 
capability vill not be perforaed, thus perzittins aa apprtciabie 
reduction tz the flight test orOigras. 

C. ?ronulsicn Subsysten 


(1) lie linitatloa of funds, vblle it has resulted in an early 
freeze of the design and a reduction in the zunber cf 'Anits to be 
tested, has net affected the technical achievenents in the trcpulslon 
area. Early neasurerents of 13? cccpared vitb a soeclf icaticn" 
requirenent of 211= seconds er» rurjii-15 2i;.3 secotds 1=. the first stage 
end 21^3 seconds in <-i:e second stage. Graphite noznlj inserts have 
been successfully fired ■'.-ith bcth stages eud, although the tcr:r^e 
VElues are slightly high, the ginb ailing co-tls de^'eiop=s2t appears 
to be in good shape . 

(2) lie only c h a n g es in the propxilsior. subsysten hsv- been 
those earlier agreed to by DD?£, notably the substitution of e single 
glmbelling nottl* for the four s-lvelins nozzles in the second stags. 
After scE* indeclsio:: a lev cterating tenperature of zinus 3C* in 
ccnbinatloa ---Ith e heater blar:i:et has been establisled. ?roclsns 
-nich have appeared hav- been successfully resolved aai the nc^cr 
problems anticipeted are the fi.t.21 iesigneticn ;f ■ ^ass I e.xplcsive 

This latter has been restheduled £3 2 result cf earlier CSD holdbacks 
•of funds for facility iters. An additional trobl^n \i the need for 

ered a" safety of fli^t iter vhich because of tight fund cootrol and 
allocation has not yet been ordered. A potentially serious change in 
the proouisioa test progras has been the large reduction in the 


r.u=b«r cf u£irs to be grcuri tested. 02 tr.- other band, la viev 
teciiical aciisv-zer-ts ts i£te,^tci5 =3y r.zz serlsus. 7-a earlier 
prrjrejs ?rc";-lifii rsr a total 5:' ZZ7 ^ests prior to the end of I*;*;; 
viil* zhi ?rese::t orcsras is lizited to 2;? tests and extends ir.tc 

Air f raze Su'osyst^ 

-'izd tuzael testing of tie airfraze i3 spDrcjcizateiy iiSi* :£=plets 
vith tie ezphesis to date beizg cr the sii'oilicy and contrci orc'clezs 
rather than a drag ir-.-estisatlos. Zzz crirr-=t rcije estimate, is ?3C 
ailes as cccpared vith a systea recuirazest of 1,CC0 ziles. 

e- Flight Test Trograz 

(1) !2:ere has been s sigr-iricazt reductiszi ir* the =u=ber of 
plaiiced flight tests. Assuzir^ a reascuble iegree of suooess ir. zzxs- 
bLzatisz vith the elirination cf the reciiire=er,t for iesoastratitr. cf 
lev altitude aad off -course launch oapabillties, this- vouid probably no 
be serious. 

(2) ?or cc=?ara vivs 7^rpcse* the nunhers of aissiles planr.ed f cr 
the several types of flight tests is tabulated below for the origiii-ai 
and current programs . 

T'^'pe of -est Jazuar/ 19 oO Aoril 19sl 

IXr=y 12 U 

Progracnfid o t 

Captive Kfichazicai 3 1 

Captive Uectricai 3 2 

Guided 33 31 

Attritioc 0 2 


Di=y fliftj'.t tests ere used to checi: separatioc chsracT^ris-iss and to 
seasure roll, pitch and :.-sv in tmtovered flight. ?ro£ra=ed nisslles 
do not contain the giiida-ce systan but fly 3 predsterzined tra^ectcr;/. 
Attrition tests refer to carry of cocple^e ::issiles for a loos period 
of tine, these =issiles to be X-rayed periodically to determine the 
life of the aotors ucder flight earironsent- There has been no change 
iz the Cetescry 3 progrea but the 12 sissiles vlll be procured as a 
part cf the ?i*oductioB prcgraa. 


(1) Because of early ideztifi cation and iesign o^ the itess 
sakizg u? the Jiffirs 1 List, this area is not affected by the current 

liaitatloas. 

(2) Of 102 iteas identified for the ri^-ire 1 List, Tli have 
received design approval, i^S of vhich are on prccuresent a:id $ of 
-.■hich vdJLi be Desisn of the other itezs vUl be continued but 


£-cl:-- is 




(2) Zarly vcrk c.-; -.hii pa— of Vr.2 prc^r^ has incluied 
tior. 31' r3inter.a-:s fio'.- charts, tr^ir.ir^ co=.cs?t3, ir.divll-^aj 

ar.i the v??!. Cor.zrzc-ZT =.3r.uel3 vii:. be"u»ei pl^ce ;f 
-s^uals- Scse of the initial trii-tJtg equipnent iias'be' 
^--i- o3 rur.ds are a-re.tLzj:le . ~z±z =ay net =eet the c-^rriir.tly 
£A.C reauirs=ez-s f tr training ir. pre?er2tl;:i of C^^ego^:/ 3 



the Air Force y-c i^LJ siHlcz ir.clu-ilr.:: ~.20 niilloa ^.-hicb' -tLii be re^- 
bursed by the U.K. "Zhs ir.it iai cost 2sti:=ate of ;?2ia rillisa i- 
January of lo60 «s prepared very h^irriedl;/ fcllcrvi^g ; 
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1. I3 the srlgi vil sys^ess rsrjii-sen-., tie Air ?cr=e ilr»;taA 
that the desiss of p-rcpcged air-lausehed belli s-lc sieslies be 
suitable for esployssen- vi^h the 3-52, 3-533, E-7C, SC-135 aad ^e 
Brl-clsh '7" bcsibers, victor and Vuietn. Durisj reviev tie jrosrea 
by DDSS'i Ad Hoc Srou? oa AdT«Lsei Air -to- surface Missiles, It be- 
came appareat _ liiat such a re^jjir-s'e.iz sreatiy =a^?ied the jcl". 

and exicadcd the zlse reqiiired to cevelop SCISOI,!. At abcu-: this 
tlDC, the S-jSB vas caacelled tsc :ie 3-70 proff^ redirected tc 
a prototype -ooly develops-. Accorilajly, ts. the final j^rm-zz- 
tloa of the prsposed 27:3011 pro^r&a the Air 7orce linlt*d de'-£lcp- 
nssx to applica-l53 zo ihe 3-52 aad ihe Vulcaa insofar ts zht It iter 
did not result iz serisus cczprcsiae sr uadiily increase ccspiEzlty. 
It is aov plaraed that ihe Sri30I? viH be fitted to the 3-52 serie? 
T, 0 esd H aircrtft and zh± VuIosj: Mfirk 2, 

2. The foLlo-.lag perasraphs iissuss very briefly probless 
irvolved tz any pla= to adapi iae SiTGOLT to other carriers. 

a. :<C-135 . 

(1) The SZrSOLI could be adapted to the SC-135 vlthout sodifi- 
c&tion. 2ie i2-flisht ei:Tlrcr=e3t of this aircraft is sufficiently 
sinilar to that of the 3-52 that it vould not reqyire re-vork of 
the aisslls. 

(2) Sonsfi rodlficatlcn of the KC-135 ■would b* required to rate 
It a suitable carrier, "rhe =ajcr rtqulrsciist is for ics^allaticc 
of that portion of zhe B->2 bomb-aav -quipnsit required to prcvtde 
the req-jired izpu^s for the pre -launch cccpu-ier. Is-ercal po^r 

is probably adequate to aeet the fissile requir e a e iits . So study 
has been aade of the vins struccuz^ but aodificatioa is believed 
accessary sad the aircraft right be iiaited to aot sore than v--o 
slisHes, baviag be^a desigaed for a snwiller load factor than the 
3-52. 

b. 3- 53 . 

(l) Modifica-ioa of the rissile is required for applicatioc 
to the 3-5o if tdvar^-ia^e is "o ■laiea of ihe aircraft perforsa^ce. 
Hepaciacitt of ■:ie pre-lausch cczpu-ier e=d tracisr ccccroi would 
also be rs<3uired sisce the 3-53 desi^a does aot iaeluce adeqiiate 
space for the iastailaciea of this eqjii^aect. 



(2) Locetion of ti* sisslisa zo insurs satisfactory velgit 
aid balEice for ;ie tircra^t results £ Il=itatio= of tie flsld 
-f ^ev 3f the estro-tracJcar *?ut Is rcasisie. !i- preferred 
izsta U Latlsa for »cuip=dzt to m carried In ib* aircraft resvCt^ 
~- -isiition 3f th* active iefirise syst«a. ?rese::t electrical 
?ov5r l5 Inader^te sut re supplied by -jje liistallttion of 
anctier eltera^-tcr. IsstaHstioa. of tie SSTGCLr ca the 3-3o viil 
wcdoub'&edl;.' decree.se its perfsr=sasce "but no d£.xa 1* aveilable to 
£sdi=e.te tie a&ssirude cf .susi effects. 

c. 3-70 - 

(1) la its present zzz^ig'-^zion tie STTfBOL? is =ct sTJitable 
fcr carriage ca tie 3-70 a;id 'oeeaase of tia vastly different 
i-f^li£it es'Tlrssrhsnt especially tie effects of terodyiii=ic iee.ti=H5 
tie zissile vould recL:ire ccsrplete redesign. 

(2) At Isaat ic tie earlier design studies ccnsider&tioc 'jzs 
Siven- to carriage of aa air-cc-r>:r^£ce aissile c= tie 3-70. :iis 
recuirerient^ icrvever, '.-s.s deleted and for at least tie past tvo 
years ia.5 not received attertioa. If en ASM vere eanloyed viti tie 
3-70^ its desi^ vould taie a-ccmunt of tie initial launci conditicas 
of speed and altitude end v-ocld be -/astly different ^'r^- .n tie current 
S^rSOLT. ?or ex2j=ple, it •,t:a:id protebly be a slisie stass Bissiie. 

d- DRCagPAJg , 

(1) li^t SZIBOLT could be erployed vlti an aircrs^t naTlag 
tie ciartcteri sties currently ascribed to tie DSi>GiafiiSr. Suci sa- 
ployaent vnuld not be optiicnr for tie combined systea n-n^, siouid be 
considered as a stop sap until suci tiae as a better ztssile design 
becoaes aT^ailabie, lils subject vis treated in Part II of our 
respcase to Project kO vnici concluded tiat in tie 2Ra'lEDA.=!i' concept 
zissiles ia-v-ing raises greater tiaa tiat of tie 5:<T30LT vculd be 
necessary end 5U££ssted tiat y'-'?=n:r:; rar^e be establisied at 2,000 
-•a- Also, la our response to Project ve reccmended tiat 
tie DROdAS^ concept be tie subject of a conpiete systaa sr^idy. 
As an Interla tie 522f3CLT ccnsitutes a building block viini misit 
be used as & vay to get iato tie DKOKZDAP.^ proijrsn rscosniziag 
tiat ultljBftt«i7 one reqaires a Hiasile havia^ aa a^preclebly Ibnger 
raase. 



